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Objective: To analyze the characteristics of polytrauma patients and to assess the outcome of trauma care
as this specialty has evolved over the years at a university hospital.
Methods: The study included all polytrauma patients treated between January 1998 and September 2005
at a tertiary care hospital in a megacity. Data of 1009 patients was collected prospectively and analyzed
retrospectively. Patients were divided into two groups A and B, based on their presentation before and
after the introduction of a formal trauma training course in 2002. The analysis included demographic
data, injury severity score, vital signs including hemodynamics and GCS on admission, intubation rates,
mortality and complications.
Results: 435 patients were included in group A (1998e2001) whereas group B (2002e2005) comprised of
574 patients. The proportion of patients with accidental versus intentional injuries was similar in both
groups. The mean injury severity score of group A was 11.9 whereas that of group B was 11.7. Almost 50%
of patients were transferred from other hospitals. Transferred patients had signiﬁcantly lower GCS
(p < 0.001), higher ISS (p < 0.001) and longer ICU stays (p < 0.001) in both (A and B) patient groups,
while in group A mortality was also higher (p ¼ 0.018). A signiﬁcantly higher number of patients in group
B went into shock. The overall mortality rate was 9.7% for group A which signiﬁcantly decreased to 5.7%
for group B (p < 0.05).
Conclusions: This study supports the view that as trauma care evolved at our hospital with the estab-
lishment of a formal training program, the mortality rates have signiﬁcantly decreased.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Trauma training courses have been shown to decrease
morbidity and mortality in the immediate and long-term periods
after the training. In Trinidad, Ali et al.2 decreased mortality from
67% to 34% among the most severely injured patients by institution
of uniform ATLS (Advanced Trauma Life Support) training at that
country’s major hospital. In order to provide our medical trainees
with the proper skills required to manage in-hospital aspect of
trauma care, we initiated our own hands-on trauma course in 2002
because ATLS courses were not available in Pakistan at that time.
This trauma course was developed as a result of our attempts to
formally establish trauma surgery as a specialty, which includeda Khan University Hospital,
00 92 21 486 4350; fax: þ00
oordin).
ciates Ltd. Published by Elsevier Ltspecially trained trauma surgeons and fellows on call, in addition to
a trauma registry. All patients presenting with trauma between
1998 and 2005 were enrolled in this registry. The objective of this
study was to analyze the characteristics of polytrauma patients and
to assess the outcome of trauma care as this specialty has evolved
over the years at a university hospital.2. Patients and methods
Data for this study was obtained from our prospectively gath-
ered computerized database, and retrospectively analyzed. We
collected data on all adult (18 years) trauma patients admitted to
the emergency room meeting the trauma team activation criteria
(Table 1). Patients treated ﬁrst by other hospitals and then trans-
ferred were also included. Excluded patients were those who were
dead on arrival, and those who presented with burns, as our
hospital is not equipped to deal with these patients. In addition to
demographic data, mechanism of injury, type of accident, vitald. All rights reserved.
Table 1
Criteria for activating trauma rush call.
1. Hemodynamic instability:
 Systolic blood pressure <90 mmHg at any time.
 Respiratory compromise / obstruction.
 Glasgow Coma Scale <14 with mechanism attributed to trauma
2. Severity of injury:
 Penetrating injury to the head, neck, chest and
abdomen (including extremities proximal to elbows and knees).
 Evidence of spinal cord injury.
 Thermal injury to total body surface area equal to or
more than 30% or evidence of inhalation injury.
 Two or more proximal long bones fracture.
 Pelvic fracture.
 Proximal extremity amputation.
 Neurovascular compromise of a limb.
 Major crush injury to torso.
 Flail chest.
 Transfer-in-patients with unstable vital signs at the time of
transfer or en-route including those requiring ﬂuid and
blood transfusion.
3. Mechanism of injury:
 Ejection from automobile.
 Death of a victim in a same passenger compartment.
 Fall < 20 feet.
 High speed vehicle crash.
 Auto versus pedestrian >5mph.
 Motorcycle crash >20mph or separation of rider from bike.
 Roll over.
4. Emergency physician discretion.
Table 2
Patient demographics and initial assessment.
Group A
(1998e2001)
Group B
(2002e2005)
p value
Number of patients 435 574
Age (years) 33.8  14.0 35.4  13.4 NS
Male 367 (84.4%) 514 (89.5%)
Transfer from another hospital 194 (44.7%) 395 (68.9%) <0.001
Systolic blood pressure (mm Hg) 126  26 132  24 <0.001
Respiratory rate (per min) 24  6 24  5 NS
GCS 13.4  3.2 14.0  2.6 0.007
Eye opening 3.5  1.0 3.7  0.8 0.009
Verbal 4.3  1.3 4.6  1.1 <0.001
Motor 5.5  1.2 5.7  0.9 0.002
Work related injuries 16 (3.7%) 35 (6.1%) 0.004
Accidental 339 (77.9%) 446 (77.7%) NS
Intentional 96 (22.1%) 127 (22.1%) NS
Homicidal attack 95 (21.8%) 124 (21.6%) NS
Parasuicide 1 (0.2%) 2 (0.3%) NS
Mechanism of injury
Blunt 333 (76.6%) 403 (70.2%) 0.025
Penetrating 102 (23.4%) 171 (29.8%)
ISS score 11.9  10.3 11.7  9.5 NS
ISS  18 349 (80.2%) 456 (79.4%) NS
ISS >18 86 (19.8%) 118 (20.6%)
NS ¼ Not signiﬁcant.
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emergency room, duration of intensive care, and mortality were
analyzed. Injury severity was classiﬁed according to the Injury
Severity Score.4
Starting in 2002, all residents and faculty from anaesthesiology,
emergencymedicine, surgical specialties including general surgery,
orthopaedic surgery, cardiothoracic, neurosurgery and urology
underwent a mandatory in-house two day certiﬁcate course in
trauma care. It is a two day custom-made course developed along
the lines of the ATLS (Advanced Trauma Life Support) course, and
involves hands-on training including live animal intubation and
ventilation. This was in addition to the mandatory BLS and ACLS
courses for all residents and faculty. The faculty for the trauma
course consists of experts from specialties of general surgery,
orthopaedics, neurosurgery, anaesthesia, emergency medicine, and
urology.
Data entry was performed by a research medical ofﬁcer during
the admission and was completed after patient discharge. Patients
were identiﬁed on admission through the emergency department
records or transfer logs. Eligible patients were tracked prospec-
tively, and data was collected prospectively with additional infor-
mation gathered through chart review within 30 days of discharge.
This cohort study compared two groups of patients. The ﬁrst
group comprised of consecutive patients admitted to the tertiary
care hospital during the 48 months prior to implementation of the
hands-on trauma course (January 1998eDecember 2001). The
second group comprised of those admitted during the ﬁrst 45
months after implementation of the trauma course and the
establishment of emergency medicine as a separate department
(January 2002eSeptember 2005). All patients who fulﬁlled pre-
existing trauma database entry criteria during the study period
(January 1998eSeptember 2005) were included in the study. Theprimary outcome measure used in this study was death before
discharge. Secondary outcomes included both intensive care unit
(ICU) and hospital duration of stay. Numerical variables were
described as mean  SD. Categorical variables were compared
between groups using Chi-squared test and continuous variables
were compared using Student’s t-test; for skewed data Man-
neWhitney test was applied. A signiﬁcance level of 5% was chosen
for statistical signiﬁcance. Analysis was done on SPSS version 16.0.
3. Results
During the study period, January 1998 to September 2005, 1009
trauma patients presented to the Emergency Room at Aga Khan
University Hospital who were included in the trauma registry. Of
these 435 patients were in group A (1998e2001) whereas group B
(2002e2005) comprised of 574 patients. In both groups a male
preponderance was noted, which was statistically signiﬁcant, as
shown in Table 2. As our hospital is a tertiary care center, 45% of
patients in group A had been transferred from another hospital.
Over the years, this trend continued and in group B, the number of
patients that were transferred to our hospital increased by about
50% (Table 2). Group A patients had a signiﬁcantly lower systolic
blood pressure and GCS as compared to Group B patients (Table 2).
The number of work related injuries increased with time and
doubled in group B.
In group A, 43 patients were intubated, whereas 72 patients
required intubation in group B. The mean injury severity score of
group A was 11.9 whereas that of group B was 11.7. We used a cut-
off of 18 in the ISS score to identify signiﬁcant trauma. Subgroup
analysis revealed about 20% patients in both groups had an ISS
score of >18. For group A, the mean ICU stay was 1.7 days which
was signiﬁcantly higher in group B, 2.3 days (Table 3). The emer-
gency disposition of these patients differed substantially in both
groups. Review of complications revealed a signiﬁcantly higher
(p ¼ 0.012) number of patients in group B went into hypovolemic
shock (6.1% compared to 2.8% in group A). Other complications such
as acute renal failure, cardiac arrest, myocardial infarction, coa-
gulopathy, respiratory distress, pulmonary embolism, wound
infection, urinary tract infection, pneumonia, intraabdominal
abscess, empyema, septicemia and fungal sepsis were not different
Table 3
ER disposition and outcome.
Group A
(n ¼ 435)
Group B
(n ¼ 574)
p value
Mortality 42 (9.7%) 33 (5.7%) 0.019
Required intubation 43 (9.9%) 72 (12.5%) 0.039
ICU stay (days) 1.7  4.8 2.3  5.2 0.006*
Hospital stay (days) 6.3  6.7 5.9  5.8 NS
ER disposition <0.001
General Ward 266 (61.1%) 280 (48.8%)
ICU 41 (9.4%) 124 (21.6%)
OR 84 (19.3%) 115 (20.0%)
Discharged 13 (3.0%) 6 (1.0%)
Transferred 12 (2.8%) 0 (0%)
Left against medical advice 7 (1.6%) 0 (0%)
Step down unit 1 (0.2%) 47 (8.2%)
NS ¼ Not signiﬁcant.
* ManneWhitney test.
Table 5
Comparison of Group B patients (2002e2005) presenting directly to the tertiary care
center versus those transferred from another hospital.
Patients
presenting
directly to
tertiary care
center
Patients
transferred
from another
hospital
p value
Age 34.4  13.3 35.8  13.5 0.237
Male 158 357 0.322
Blunt trauma 139 264 0.006
Penetrating trauma 39 131
Systolic blood
pressure (mmHg)
131.4  24.8 131.9  24.4 0.802
Respiratory rate
(per minute)
23.4  4.5 23.6  5.1 0.793
GCS 14.4  1.7 13.8  2.9 0.005
ISS 10.1  7.7 12.4  10.1 0.008
ER stay (mins) 310.1  223.8 243.4  166.9 <0.001
ICU stay (days) 0.7  2.2 3.1  6.0 <0.001
Hospital stay (days) 4.8  4.6 6.4  6.2 0.004
Required intubation 10 (5.6%) 62 (15.7%) 0.001
Mortality 7 (3.9%) 26 (6.6%) 0.208
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group B (Table 3).
As 50% of patients were transferred from other hospitals, we
separately analyzed patients referred from other hospitals. As
noted in Table 4, transferred patients in group A had a lower GCS
(p ¼ 0.013), higher ISS (p ¼ 0.008), increased ICU stay (p ¼ 0.003)
and a signiﬁcantly higher mortality (p 0.018). Group B patients
transferred from outside (Table 5) had a lower GCS (p ¼ 0.005),
higher ISS (p ¼ 0.008), longer ICU stay (p < 0.001), but the higher
mortality in this group as compared to patients directly presenting
to our center did not reach statistical signiﬁcance.
4. Discussion
The World Health Organization predicts that, by the year 2020,
trauma will be the ﬁrst or second leading cause of years of life lost
for the entire world’s population, including both developed and
developing nations.9,10,11 Countries need to develop their own
trauma systems, taking into consideration not only the speciﬁc
needs of the community served but also the existing hospitals,
available and accessible expertise, and resources. At our tertiary
care university hospital located in Karachi, the largest city of
Pakistan and sixth most populous city of the world, we are working
at several levels to improve trauma care and outcomes. This
includes working with the government at federal, provincial andTable 4
Comparison of Group A patients (1998e2001) presenting directly to the tertiary
center versus those transferred from another hospital.
Patients
presenting
directly to
tertiary care
center
Patients
transferred
from another
hospital
p value
(rev)
Age 34.0  13.3 33.5  14.8 0.712
Male 200 166 0.524
Blunt trauma 178 155 0.160
Penetrating trauma 62 39
Systolic blood
pressure (mmHg)
125.3  26.3 127.5  25.9 0.371
Respiratory rate
(per minute)
23.8  6.7 24.1  6.2 0.678
GCS 13.8  2.9 13.0  3.6 0.013
ISS 10.7  10.1 13.4  10.5 0.008
ER stay (mins) 250.1  190.2 255.3  150.4 0.794
ICU stay (days) 1.1.  3.6 2.6  6.0 0.003
Hospital stay (days) 5.4  6.3 7.4  7.0 0.002
Required intubation 23 (9.6%) 23 (11.9%) 0.445
Mortality 16 (6.7%) 26 (13.4%) 0.018community levels to improve prehospital care and rehabilitation
service systems. In-patient trauma management at our university
hospital has evolved signiﬁcantly over the years. In 2002 we
introduced a mandatory trauma course for our trainees, in addition
to Basic Life Support (BLS) and Advanced Cardiac Life Support
(ACLS) courses. In 2003 our local faculty in addition to contribu-
tions from international faculty published a Trauma manual that
comprehensively covered all aspects of trauma care and manage-
ment. During this time the University also started an Emergency
Medicine Residency programme following appointments of expert
emergency medicine faculty, staff and supervisors. All of this laid
down the background to implement the trauma team concept,
leading to productive interdisciplinary and interactive team
approach. In addition we have also developed a hospital disaster
plan to respond to emergencies. Collectively these measures have
led to active and coordinated involvement of the emergency team
with subspecialties in association with nursing, radiology and
laboratory staff teams, resulting in improved outcomes.
Over the years the number of polytrauma patients presenting to
our hospital has continued to increase. As we developed a reputa-
tion for delivering quality health care, the number of patients
transferred from other hospitals also continued to rise. There was
a higher proportion of transferred patients among blunt trauma
victims in group B (66%) compared to group A (47%) (p < 0.001).
Moreover, transferred patients had a lower GCS scores in both
groups with higher or equal systolic blood pressures, which may
explain the lower mortality. However, the ISS scores were similar in
both groups, which when interpreted in the context of lowered
mortality would suggest improved quality of care. The higher
proportion of transferred patients in blunt trauma victims in group
B compared to group A, alongwith signiﬁcantly higher ISS scores in
transferred patients in group B but not in group A also explains the
increased proportion of patients transferred to the ICU and step
down unit in group B. Step-Down Unit is designed to provide care
for those who need less monitoring than those in the ICU, but still
require more monitoring than those on the surgical units.
Further analysis showed that in both directly admitted and
transferred patients, the systolic blood pressure and GCS were
higher in group B compared to group A, but ISS was not different.
Moreover, mortality rate appeared lower in group B in both groups,
though statistical signiﬁcance was only for the transferred patients,
possibly owing to the smaller number of patients who died among
the direct admissions (16 in group A and 7 in group B). Trauma
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shock were not statistically different. Besides shock which was
signiﬁcantly higher in the second group, we did note a slight
increase in cardiac arrest, respiratory distress, and wound infec-
tions in the second group. Appropriate management of these
conditions helped us in achieving a lower mortality in group B. The
better physiological parameters on presentation, decreased
proportion of patients with blunt injury and increased use of ICU
and step down unit in the second group of patients may have
further helped in reducing the mortality.
It has been shown previously that the development of a desig-
nated trauma service or trauma team to appropriately manage
injured patients and supervise their overall care decreasesmortality
and improves effectiveness.3,5,6,7 The presence of a designated
trauma teamwas associated positively with improved outcomes in
hospitals in Quebec, however this approach did not reach statistical
signiﬁcance.7
In an effort to provide recommendations appropriate to the
needs of Low Middle Income Countries (LMICs), the Essential
Trauma Care Project was established. A collaborative working
group involvingWHO and the International Association for Trauma
Surgery and Intensive Care (IATSIC, an integrated society within the
International Society of Surgery) has worked toward this end.8
Regarding human resources they pointed out the paucity of in-
service training for trauma care. In 2007 Son et al.12 evaluated the
status of resources for trauma care in Vietnam according to WHO’s
standards. Regarding human resources they suggested greater use
of continuing education courses for trauma care andmore attention
to trauma-related curriculum in schools of medicine and nursing as
a low-cost measure to strengthen trauma care in a developing
country, with reference to Vietnam.
There are several caveats to this study. This is the local trauma
registry of patients presenting to a single tertiary care hospital and
therefore would not be representative of the whole trauma pop-
ulation in Karachi, Pakistan. Furthermore, as we know that in
developing countries about 70% of trauma-related deaths occur in
prehospital phase,1 a selection bias of patients with less severe
trauma is introduced which is reﬂected by the ISS scores in both
groups. Although the Injury Severity Scores were similar in our two
groups, this scoring system only assesses the anatomical nature of
injuryanddoes not adequately describe the physiological severity of
injury. Hence patients with similar anatomical patterns of injury
may have differing outcomes.
5. Conclusion and future directions
This study shows that as trauma care has evolved at our university
hospital, outcomes have improved with decreased mortality. Ourhands-on traumacourse is nowattendedby trainees fromall over the
country as well as from abroad where our university has additional
international campuses. Further research opportunities in this area
exist for multi-centre collaborative trials, although sampling issues
and signiﬁcance of comparison may be limited due to variance in
clinical practice and in-hospital systems between institutions.Conﬂicts of interest
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